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Abstract A female of a myrmecophilous butterfly, Niphanda fusca (Lepidoptera, Lycaenidae), was 
observed in July 2004 to lay eggs on leaf-roll galls induced by Myzus siegesbeckiae (Hemiptera, 
Aphididae) on lammas shoots of a cherry tree in Fukuoka Prefecture, Japan. Presence of the host 
ant, Camponotus japonicus (Hymenoptera, Formicidae), was not necessary for the N. fusca female 
to lay eggs. Many lammas shoots were produced from one of the cherry trees surveyed, due to 
heavy trimming in June 2004, and every lammas shoot was galled by M. siegesbeckiae colonies. 
The N. fusca female did not lay eggs on cherry trees with fewer lammas shoots. On the basis of 
previous and our current observations, we note that N. fusca is one of the late season emergent but- 
terflies that inevitably use lammas shoots as oviposition targets instead of spring shoots. Lammas 
shoots are unpredictable targets in time, space, and quantity, because they are produced as a com- 
pensatory reaction to natural or artificial defoliation. We therefore discuss the importance of man- 
agement practices in promoting lammas shoot production that may help to prevent the decline of N. 
fusca populations that has occurred in recent years. We also emphasize the necessity to study inter- 
actions between insects that affect the abundance of N. fusca. 
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Introduction 


Niphanda fusca (Bremer et Grey) (Lepidoptera, Lycaenidae) is distributed in Japan (except 
Hokkaido), NE and E China, the Korean Peninsula (e. g. Hirukawa, 1985), and SW 
Transbaikalia (the steppe areas in the Selenga River basin), SE and E Transbaikalia, 
Amurland, Primorye, Russia (Gorbunov & Kosterin, 2003). This butterfly has been known 
as one of the myrmecophilous species, being associated with Camponotus japonicus Mayr 
(Hymenoptera, Formicidae) in Japan (e. g. Hirukawa, 1985). Since Nagayama (1950) 
clarified the myrmecophilous life history of N. fusca, a wide variety of observations on this 
butterfly and its associated ant have been reported in the Japanese language and Hirukawa 
(1985) referred to 165 such reports in his book (see references in the book for further infor- 
mation). Eggs and larvae of N. fusca have been found near aphid colonies on newly extend- 
ing shoots of various plants, such as Quercus trees (Fagaceae), saplings of Pinus and Larix 
species (Pinaceae), and grasses, including Miscanthus sinensis Andersson (Poaceae) (e. g. 
Hirukawa, 1985; Nakamura, 2006). These plants are growing in semi-natural environments 
such as coppiced woodlands, grasslands, and agricultural lands that have been maintained 
by traditional practices. Niphanda fusca has also been observed to lay eggs near colonies of 
Psylla eleaguni Kuwayama (Hemiptera, Psyllidae) (Fukuda, 1957; Fukuda, & Tanaka, 
1973). 
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In recent years, N. fusca has been gradually declining mainly due to road construction, de- 
forestation, and residential development (Sibatani, 1990), becoming extinct in 18 out of 44 
prefectures in Japan, and designated as one of the endangered insect species in Japan 
(Category I) (Nakamura, 2006). 


In July 2004, we observed two adults of N. fusca flying around two artificially planted cher- 
ry trees, Prunus Xx yedoensis Matsumura (Rosaceae), in a gap between plantations of 
Cryptomeria japonica (Linnaeus) D. Don (Taxodiaceae) in Sasaguri Town, Fukuoka Pre- 
fecture, Japan (longitude, latitude, and altitude of the location are not indicated to avoid fur- 
ther collection of the butterfly by thoughtless collectors). One of the N. fusca adults laid 
eggs on leaf-roll galls induced by an aphid species on lammas shoots of one of the two 
cherry trees. In the temperate zone, trees normally produce spring shoots once a year, but 
the production of shoots in other seasons than spring can be seen frequently in various tree 
species (Simbolon & Yukawa, 1993b). These shoots are called lammas shoots, which are 
generally produced as a compensatory reaction to defoliation by herbivores and to other 
factors, such as mechanical injury caused by strong winds and human operations (Okuda & 
Yukawa, 2000). 


We would not have expected the occurrence of N. fusca in a gap between Cryptomeria plan- 
tations, where no trees representative of coppiced woodlands were growing. Oviposition by 
N. fusca on aphid leaf-roll galls induced on cherry trees has never been reported, although 
Takahashi et al. (1973) observed that eggs were laid near bud galls induced on Hamamelis 
Japonica Siebold & Zuccarini (Hamamelidaceae) by Hamamelistes betulinus miyabei 
(Matsumura) (Hemiptera, Pemphigidae) (as Mansakia sp. in Takahashi et al., 1973, but see 
pp. 57 and 215 in Yukawa & Masuda, 1996 for the name of the gall-inducing pemphigid). 


In this paper, we report our observations on the oviposition habit of N. fusca and discuss in- 
terrelations between lammas shoot production of forest trees and late season emergent but- 
terflies such as N. fusca. Simbolon & Yukawa (1993a, b) and Okuda & Yukawa (2000) have 
demonstrated a similar example for Lithocarpus edulis (Makino) Nakai (Fagaceae) and the 
associated insects, including a late season emergent gall midge, Tokiwadiplosis matecola 
Okuda & Yukawa (Diptera, Cecidomyiidae). 


Field survey 


On 11 July 2004 (at 1:00 pm), we observed, for about five minutes, two N. fusca adults 
flying around the two cherry trees and laying eggs on aphid-leaf roll galls induced on lam- 
mas shoots of one of the two cherry trees. After that, we examined aphid-leaf roll galls on 
the trees to find eggs of the butterfly. Then, in order to evaluate abundance of lammas 
shoots and aphid galls, we recorded the number of rolled and unrolled leaves on lammas 
shoots for the two cherry trees (Fig. 1; Tree 1, about 1.2 m in height and Tree 2, about 2.0 m 
in height). At the same time, we surveyed insects that were associated with the lammas 
shoots. Gall-inducing aphids and attending ants were identified by Prof. M. Sorin 
(K6gakkan University) and Prof. K. Ogata (Kyushu University), respectively. On the same 
day, we randomly surveyed lammas shoots of various forest trees growing in a secondary 
forest that is about 1 km distant from the Cryptomeria plantations. 


On 6 July 2005, we surveyed again the abundance of lammas shoots and searched for N. 
fusca eggs on the same cherry trees (Trees 1 and 2) that we had surveyed in 2004. These 
cherry trees were not trimmed in 2005. We surveyed 13 additional cherry trees (3.1-4.3 m 
in height, 5.9-14.0 cm in DBH) growing in the same gap between the Cryptomeria planta- 
tions and the numbers of fresh rolled and unrolled leaves attached to randomly selected 
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Fig. 1. Two cherry trees surveyed. The front tree (Tree 1) has many lammas shoots and the hind 
tree (Tree 2) is taller but with a relatively few lammas shoots. 


lammas shoots were recorded. We also surveyed lammas shoots of various forest trees 
growing in the same secondary forest that we had visited in 2004. 


Results 


On 11 July 2004, we observed the two N. fusca adults flying erratically around the cherry 
trees. One of them laid eggs one by one on lammas shoots within a few minutes. It took a 
few seconds to lay one egg. The female flew away soon after laying three eggs. Another N. 
fusca adult flew over the cherry trees for a few seconds and quitted soon without laying 


eggs. 


According to a gardener, the two cherry trees were heavily trimmed in June 2004 to remove 
leaves infested by unidentified insect herbivores, and many lammas shoots were produced 
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Table 1. Number of rolled and unrolled leaves attached to respective 
lammas shoots of cherry tree (Tree 1) and insects associated 
with the shoots. 


Leaves Rolled Unrolled Associated insects other than 





PHONG: attached leaves leaves aphids 
1 6 6 0 
2 8 8 0 
3 7 7 0 
4 8 8 0 A syrphid larva 
5 5 5 0 
6 J 7 0 A syrphid egg 
7 7 7 0 Ants 
8 11 11 0 
9 5 5 0 
10 4 4 0 Two syrphid eggs; ants 
11 10 10 0 
12 13 13 0 Ants 
13 17 17 0 
14 18 18 0 A syrphid larva 
15 16 16 0 A lepidopteran larva 
16 23 23 0 A syrphid egg & a larva 
17 10 10 0 
18 23 23 0 A syrphid egg & a larva 
19 19 19 0 An N. fusca egg 
20 18 18 0 Lepidopteran larvae & thrips 
21 22 22 0 A syrphid egg 
22 11 11 0 Two N. fusca eggs 


thereafter (Fig. 1). On Tree 1, all (100%) new leaves attached to 22 lammas shoots exam- 
ined were rolled by Myzus siegesbeckiae Takahashi (Hemiptera, Aphididae) and three N. 
fusca eggs were found on two of these lammas shoots (Table 1). On Tree 2, only five 
among 20 shoots examined bore leaves rolled by aphids and the proportion of rolled leaves 
to unrolled leaves was very low (Table 2). We could not find N. fusca eggs on this tree, al- 
though an N. fusca female was observed flying around it. 


We collected two ant species, Pristomyrmex pungens Mayr and Paratrechina flavipes (F. 
Smith) (Hymenoptera, Formicidae), from the two cherry trees. Camponotus japonicus, 
which is a known host of N. fusca, was not found on these trees but was observed on the 
ground. We found some other insects on the trees, such as lepidopteran larvae and syrphid 
eggs and larvae, but they were not identified to the species level as they were in early stages 
of development (Tables 1 and 2). On Tree 1, syrphid eggs or larvae were found on seven 
(31.8%) out of the 22 lammas shoots examined and two (9.1%) of the 22 lammas shoots 
were infested by lepidopteran larvae (Table 1). On Tree 2, only one syrphid larva was 
found on a rolled leaf, while ten of 20 shoots were infested by lepidopteran larvae (Table 2). 
Curiously, a coccinellid larva was found on a lammas shoot without rolled leaves. 


In the secondary forest, we found a total of 11 lammas shoots on Quercus glauca Thunberg 
(Fagaceae) and Clerodendron trichotomum Thunberg (Verbenaceae), but no aphid colonies 
were detected on both plants. 


In 2005, no lammas shoots were produced, hence no rolled leaves were found on Trees 1 
and 2. Among 13 additional cherry trees surveyed, four trees bore leaves rolled by M. 
stegesbeckiae and the proportion of rolled leaves among whole fresh leaves examined was 
only 4.11 % (25/608) (Table 3). No N. fusca eggs and attending ants were found on these 
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Table 2. Number of rolled and unrolled leaves attached to respective lammas shoots of cherry 
tree (Tree 2) and insects associated with the shoots. 


Leaves Rolledleaves Unrolled Associated insects other 





SIDOENG: attached (leaf position*) leaves than aphids (leaf position*) 
1 10 2 1, 8) 8 Two lepidopteran larvae (5) 
2 4 0 4 A lepidopteran larva (4) 
3 6 0 6 
4 4 0 4 
5 6 0 6 A lepidopteran larva (1) 
6 7 0 7 
7 6 3 (1,2,3) 3 
8 9 0 9 Two lepidopteran larvae (6) 
9 10 0 10 
10 9 0 9 
11 8 2 (2,5) 6 A lepidopteran larva (4, 7); A syrphid larva (2) 
12 7 0 7 
13 4 0 4 A coccinellid larva (3) 
14 8 0 8 A lepidopteran larva (3) 
15 9 0 9 
16 2 0 2 Two lepidopteran larva (1, 2) 
17 17 2 (1,2) 15 Two lepidopteran larva (6, 10) 
18 5 0 5 Two lepidopteran larva (1, 2) 
19 9 0 9 Two lepidopteran larva (2, 3) 
20 21 6 (4, 10-14) 15 





*Leaf position from the top of shoot 


rolled leaves, although one N. fusca adult was observed flying around these cherry trees at 
2: 00 pm on 6 July 2005. Again, we found several lammas shoots on Q. glauca and C. tri- 
chotomum in the secondary forest, but aphid colonies, attending ants, and N. fusca eggs 
were not detected on both plants. 


Discussion 


According to previous observations (e. g. Hirukawa, 1985), presence of the host ant, C. 
japonicus, on aphid colonies was usually necessary for N. fusca to lay eggs, but our obser- 
vations indicated that the presence of host ants was not always necessary for egg laying and 
N. fusca females did not seem to spend enough time for recognition of ant attendance be- 
fore oviposition. Because we observed C. japonicus workers crawling on the ground, they 
may have chance to find N. fusca larvae on the cherry tree. 


Artificial leaf cutting experiments indicated that Lithocarpus edulis (Fagaceae), Quercus 
glauca (Fagaceae), and Camellia japonica (Theaceae) produced lammas shoots more fre- 
quently than species of Lauraceae (Simbolon & Yukawa, 1993b). As mentioned in the in- 
troduction, lammas shoots are generally produced as a compensatory reaction to defoliation 
by herbivores and to other factors. The appearance of lammas shoots is, therefore, relative- 
ly unpredictable in time, space, and quantity, for insect herbivores to utilize them as food re- 
sources (Okuda & Yukawa, 2000). Despite such unsuitableness, a monophagous gall 
midge, Tokiwadiplosis matecola Simbolon et Yukawa (Diptera, Cecidomyiidae), utilizes 
only lammas shoots for galling instead of normal spring shoots of L. edulis (Simbolon & 
Yukawa, 1992, 1993a, b), because T. matecola requires relatively high temperatures for lar- 
val development after overwintering and the emergence of T. matecola, therefore, cannot 
synchronize with the appearance of spring shoots (Okuda & Yukawa, 2000). 
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Table 3. Number of rolled and unrolled fresh leaves 
attached to lammas shoots of cherry trees. 
Fresh leaves Fresh leaves Fresh leaves 
Tree No. 








examined rolled unrolled 
3 68 8 60 
4 10 2 8 
5 33 2 31 
6 61 0 61 
7 46 13 33 
8 34 0 34 
9 43 0 43 
10 33 0 33 
11 36 0 36 
12 53 0 53 
13 71 0 71 
14 80 0 80 
15 40 0 40 
Total 608 25 583 


Niphanda fusca seems to be one of the late season emergent insects like T. matecola, but is 
fundamentally different from T. matecola in geographical distribution range. Tokiwadiplosis 
matecola inhabits broad-leaved evergreen forests in warm southern parts of Kyushu, Japan 
and overwintered larvae required temperatures higher than 15°C to develop to the pupal stage 
(Okuda & Yukawa, 2000), while N. fusca is distributed in Siberia (Gorbunov & Kosterin, 
2003) and must have a relatively low developmental zero point to live there. Nevertheless, 
N. fusca adults start to appear in June (e. g. Hirukawa, 1985) even in the warm temperate 
zone like Japan, although the reason is still unclear. Therefore, they cannot synchronize 
with the timing of spring shoot production and cannot use abundant spring shoots, which 
are more predictable than lammas shoots in time and space for aphid colonization and N. 
fusca oviposition. 


Niphanda fusca, thus, inevitably searches lammas shoots for oviposition sites because 
aphids always colonize fresh shoots, and aphid galls can be outstanding targets for Oviposi- 
tion. Our data indicated that trees with more numerous lammas shoots seemed to be more 
attractive to N. fusca females than those with few lammas shoots. From this point of view, 
we are able to agree with previous observations that N. fusca was frequently present in sec- 
ondary forests dominated by Quercus trees (e. g. Hirukawa, 1985), because Quercus species 
more readily produce lammas shoots than other trees as a compensatory reaction to defolia- 
tion (Simbolon & Yukawa, 19935). In addition to large scale factors such as road construc- 
tion, deforestation, and residential development (Sibatani, 1990), gradual decline of N. 
fusca in secondary forests may be related to reduction of lammas shoot production due to 
the abandonment of traditional management practices that have been artificially promoting 
lammas shoot production. Grassland has been known to be another appropriate habitat for 
N. fusca, because new shoots that are favored by aphids are continuously produced from 
various plant species. Even in grassland, management practices such as mowing and burn- 
ing the dead grass are needed to promote further production of new shoots. 


Other biological factors also influence lammas shoot production directly and indirectly and 
affect survival of N. fusca. Heavy infestation of spring shoots by defoliators would promote 
lammas shoot production (Simbolon & Yukawa, 1993a, b), while other defoliators on lam- 
mas shoots, such as lepidopteran larvae observed in this study, would reduce fresh leaves 
utilized by aphid colonies. Syrphids and coccinellids feed on aphids and so reduce OVIDOS1- 
tion targets of N. fusca. In order to monitor the abundance of N. fusca, direct and indirect 
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interactions between associated insects should be intensively studied at the population and 
community levels. 


Acknowledgements 


We wish to express our gratitude to Mr H. Fukuda (Kagoshima City) for giving us useful 
information on N. fusca and for critical reading of an early draft of this paper. We are also 
indebted to Prof. M. Sorin (Kégakkan University) and Prof. K. Ogata (Kyushu University) 
who identified gall-inducing aphids and attending ants, respectively. We are grateful to Dr 
O. Kosterin (Institute of Cytology and Genetics SD RAS) for information on the range of N. 
fusca in Siberia and to Dr K. M. Harris (former Director of the International Institute of 
Entomology, UK) for linguistic corrections. We also thank Prof. O. Yata, Prof. O. Tadauchi, 
Dr S. Kamitani, Mr D. Yamaguchi (Kyushu University), and Dr N. Uechi (Okinawa 
Prefectural Agricultural Research Center) for their support in various ways. This is a con- 
tribution from the Entomological Laboratory, Faculty of Agriculture, Kyushu University, 
Fukuoka (series 6, No. 33). 


References 


Fukuda, H., 1957. Several butterfly species collected from Mt. Takakuma. Satsuma 6: 12-14 (in Japanese). 

Fukuda, H. and A. Tanaka, 1973. Larval developmental record of Niphanda fusca in Kanoya City, 
Kagoshima Prefecture. Nature Insects 8 (4): 23-24, pl. (in Japanese). 

Hirukawa, N., 1985. Niphanda fusca. Insects of Japan 2, 145 pp. Bunichi S6g6 Shuppan, Tokyo. (In 
Japanese). 

Gorbunov, P. and O. Kosterin, 2003. The Butterflies (Hesperioidea and Papilionoidea) of North Asia (Asian 
part of Russia) in Nature 1. 392 pp. Rodina & Fodio and Gallery Fund, Moscow, Chelyabinsk. 

Nakamura, Y., 2006. Niphanda fusca. In Threatened Wildlife of Japan, Insecta. Red Data Book (2nd Edn): 
81. Institute of Natural Environment, Tokyo. (In Japanese). 

Okuda, S. and J. Yukawa, 2000. Life history strategy of Tokiwadiplosis matecola (Diptera: Cecidomyiidae) 
relying upon the lammas shoots of Lithocarpus edulis (Fagaceae). Ent. Sci. 3: 47-56. 

Sibatani, A., 1990. Decline and conservation of butterflies in Japan. J. Res. Lepid. 29: 305-315. 

Simbolon, H. and J. Yukawa, 1992. Description of a new gall midge (Diptera, Cecidomyiidae) causing galls 
on Lithocarpus edulis (Fagaceae) in Japan. Jap. J. Ent. 60: 609-617. 

, 1993a. Interaction between Lithocarpus edulis (Fagaceae) and the associated insects in terms of in- 
festation, defoliation, and Jammas shoot production. Jap. J. Ent. 61: 109-120. 
, 1993b. Effects of artificial leaf cutting on the shoot production of Lithocarpus edulis and three 

other evergreen species in relation to phytophagous insects. Appl. Ent. Zool. 28: 151-160. 

Takahashi, A, Tanaka, B. and M. Wakabayashi, 1973. Hoikusha Color Books, Butterflies of Japan 2. 151 pp. 
Hoikusha, Tokyo. (In Japanese). 


摘 要 


サク ラ の ラマ スシ ュー ト に 形成 され ん た アプ ラム シ の ゴー ル を 産卵 対象 と する クロ シジミ (F 
ョ ウ 日 , シ ジミ チョ ウ 科 ) REET MKATE - BILE) 


2004 年 7 月 に , 福岡 県 で サク ラ の ラマ スシ ュー ト (遅れ 芽 , 土 用 芽 ) に . ヒ キオ コシ コブ アブ ラム シ 
Myzus siegesbeckiae ( 半 逆 目 , アブ ラム シ 科 ) に よっ て 形成 され た 葉巻 状 の ゴー ル 上 に , クロ シジミ 
Niphanda fusca (WA, VV F a DE) が 産卵 する の が 観察 され た . この と き , クロ オオ アリ GRA, 
アリ 科 ) の 随伴 は 認め られ ず , クロ シジミ の 産卵 に は , ク ロ オ オア リ の 存在 が , 必ず し も, 必要 で は な か 
っ た . し か し , 地面 に は クロ オオ アリ の ワー カー が 簡 個 し て いた の で , いずれ , 樹 上 の クロ シジミ 幼虫 に 
遭遇 する 機会 も あろ う . 調査 木 の う ち , 一 本 の サク ラ に は , 2004 年 の 6 月 の 強 序 定 に よっ て 多数 の ラ 
マス シュ ー ト が 形成 され て お り , どの シュ ー ト に も , ヒキ オ コ シ コブ アプ ブラ ムシ の コロ ニー が ゴー ル を 
形成 し て いた . クロ シジミ は , ラマ スシ ュー ト の 多い 木 に 産卵 し た が , 少な い 木 に 産卵 する こと は な 
か っ た . ラマ スシ ュー ト は , 自然 的 , ある い は 人 為 的 要因 に よっ て 生じ た 落葉 に 対す る 補償 作用 で 生 
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CARO, その 形成 は 時 間 的 に も 空間 的 に も 量 的 に も 予測 が 困難 で ある . これ まで の 報告 と , 今回 の 
我々 の 観察 か ら , クロ シジミ は , 安定 的 に 供給 され る 春の シュ ー ト を 利用 で きず , ラマ スシ ュー ト を 
産卵 対象 と せ ざ る を 得 な い 季 節 遅 れ の チョ ウ で ある こと を 指摘 した. 本稿 で は , 近年 の クロ シジミ 個体 
群 の 衰退 を 防ぐ 観点 か ら , ラマ スシ ュー ト の 形成 を 促す 環境 管理 の 重要 性 に 言及 する と と も に , クロ シ 
ジミ を めぐ る 生物 環境 要因 の 相互 作用 に 関す る 研究 の 必要 性 を 強調 し た . 
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